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Concatenate Interrupt Signals 

Now, you complete the input connections to the Concat IP. The Concat IP is used to 
concatenate the interrupt signal generated from the AXI Timer and the AXI Uartlite. 

 First, connect the interrupt port of the AXI Timer to the input port In0[0:0] of Concat. 1.

 Connect the interrupt port of AXI Uartlite to the input port In1[0:0] of Concat. The 2.
connections should look like Figure 113.  

 

Figure 113: Connected Interrupt Ports 

 Add an AXI BRAM Controller and a Block Memory Generator IP by right-clicking the IP 3.
integrator canvas, and typing the names in the IP Catalog Search box (Figure 114 and  
Figure 115).  

 

Figure 114: AXI BRAM Controller 

 

Figure 115: Block Memory Controller 
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 Double-click the Block Memory Generator (Figure 116).  4.

 Ensure that Mode is set to BRAM Controller.  5.

 Set the Memory Type to True Dual Port RAM.  6.

 Click OK. 7.

 

Figure 116: Block Memory Generator 

 Connect BRAM_PORTA of the Block Memory Generator to BRAM_PORTA of the AXI BRAM 8.
Controller. 

 Connect BRAM_PORTB of the Block Memory Generator to BRAM_PORTB of the AXI BRAM 9.
Controller. 
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Review the results shown in Figure 117. 

 

Figure 117: Port Connections 

 Click Run Connection Automation, and select /mig_7series_1/S_AXI (Figure 118). 10.

 

Figure 118: mig_7series_1/S_AXI 

The Run Connection Automation dialog box opens. 

You have two choices at this point.  

• First option is to select the Peripheral AXI Interconnect to connect to the MicroBlaze 
processor.  

• The second option is to choose the Cached AXI Interconnect to connect to the MicroBlaze 
processor.  
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 From the pulldown menu, select the /microblaze_1(Cached) option, and click OK  11.
(Figure 119). 

 

Figure 119: /microblaze_1 (cached) 

This instantiates another AXI Interconnect, and makes the appropriate connections between 
the MIG and the MicroBlaze using the AXI Interconnect.  

 Click Run Connection Automation again to connect the BRAM Controller to the MicroBlaze 12.
processor.  

 Select /axi_bram_ctrl_1/S_AXI (Figure 120). 13.

 

Figure 120: axi_bram_ctrl_1/S_AXI 

The option again presents you with two choices:  

• The first is to connect the AXI BRAM Controller to the MicroBlaze processor using 
the Peripheral AXI Interconnect.  

• The second is to use a different AXI Interconnect to connect to the MicroBlaze 
processor in cached mode.  

 From the pulldown menu, select the /microblaze_1(Cached) option, and click OK. 14.
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Connect MIG Input and Reset Ports 

The only connections you need to make now are the input clock and reset ports of the MIG. To 
do so: 

 Select the + sign on the SYS_CLK port.  1.

This should show the two ports sys_clk_p and sys_clk_n that make the SYS_CLK interface. 

 Select the sys_clk_p port, right-click, and select Create Port (Figure 121). 2.

 

Figure 121: Create Port Option 

 

TIP: Make sure that you have selected the port when you create a new port. This ensures that the 
new port connects to the selected port. Alternately, you can create a port independently and 
manually create the connection to the pin. 
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The Create Port dialog box opens, (Figure 122). 

 

Figure 122: Create Port Dialog Box 

 Ensure that: 3.

• The Port Name is sys_clk_p. 

• Direction is Input 

 Change the Type to Clock. 4.

 Specify the Frequency (MHz) as 200.  5.

 Leave the Connect to sys_clk_p selected pin checked. 6.

 Create ports for sys_clk_n and sys_rst  following the same steps. 7.

 Select the DDR3 port of the MIG; right-click it, and select Make External. 8.

 Connect the areset_n port of the MIG to the peripheral_aresetn port of the Proc Sys 9.
Rst IP. 
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 In the IP integrator tool, click the Regenerate  button. The IP integrator canvas looks like 10.
Figure 123.  

 

Figure 123: Regenerate IP Integrator View 

Step 3: Create Constraints 
To complete the IP integrator design, you must create constraints. 

 In the Flow Navigator, go to the Project Manager (Figure 124). 1.

 

Figure 124: Project Mangager  

http://www.xilinx.com/


 Step 3: Create Constraints 

Embedded Processor Hardware Design www.xilinx.com  78 
UG940 (v 2013.1) March 20, 2013 

 Open the Constraints folder. 2.

 Right-click the constrs_1 folder, then select Edit Constraints Set (Figure 125). 3.

 

Figure 125: Edit Constraints Set Option 

The Edit Constraints Sets dialog box opens.  

 Click Create File (Figure 126).  4.

 

Figure 126: Edit Constraints Set Dialog Box 

  

http://www.xilinx.com/


 Step 3: Create Constraints 

Embedded Processor Hardware Design www.xilinx.com  79 
UG940 (v 2013.1) March 20, 2013 

 Name the file, and click OK (Figure 127). 5.

 

Figure 127: Name Constraint Set File 

 Click OK. 6.

 Expand the constrs_1 folder and double-click the constraints file.  7.

The file specifies the local constraints for some of the ports created in the block diagram 
(Figure 128). 

 

Figure 128: Local Constraints File 
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 In the constraints file, add the following lines of code for the KC705 board with the Kintex-7 8.
FPGA. 
set_property LOC AD11 [ get_ports sys_clk_n] 
set_property IOSTANDARD DIFF_SSTL15 [ get_ports sys_clk_n] 
set_property LOC AD12 [ get_ports sys_clk_p] 
set_property IOSTANDARD DIFF_SSTL15 [ get_ports sys_clk_p] 
set_property LOC AB7 [ get_ports sys_rst] 
set_property IOSTANDARD LVCMOS15 [ get_ports sys_rst] 
set_property LOC M19 [ get_ports RX] 
# additional constraints 
# 
create_clock -name sys_clk_pin -period "5.0" [get_ports "sys_clk_p"] 
# Added for RevC board 
set_property slave_banks {32 34} [get_iobanks 33] 
 

 

TIP: You might have noticed that the constraints for the RS232_Uart port are not included in the 
above constraints file. That is because Vivado automatically generates the appropriate constraints 
for those ports because you selected the target board as the KC705 board. This is the board 
automation feature of the Vivado IDE IP integrator that you can use to hook up ports such as clocks, 
resets, GPIOS, and UART to the pins on the target board. 

 Save the file by either clicking the Ctrl+S keys, or use the File > File Save menu. 9.

  

http://www.xilinx.com/


 Step 4: Memory Mapping the Peripherals in IP Integrator 

Embedded Processor Hardware Design www.xilinx.com  81 
UG940 (v 2013.1) March 20, 2013 

Step 4: Memory Mapping the Peripherals in IP 
Integrator 

 In the Project Manager, double-click the design name under Design Sources to open the 1.
design (Figure 128).  

 

Figure 129: Design Name and Address Editor Location 

 Click the Address Editor tab. 2.

 In the Address Editor, map any unmapped devices by doing the following: 3.

a. Expand the MicroBlaze IP. 

b. Right-click the Unmapped Slaves folder, and select Auto Assign Address. You can also 
change the address and range of the IP. 

c. Change the range of mig_7_series IP in both the Data and the Instruction section to 
512 MB (Figure 130).  

 

Figure 130: Data and Instruction Set to 512 MB 

http://www.xilinx.com/


 Step 5: Creating a Top-Level Verilog Wrapper 

Embedded Processor Hardware Design www.xilinx.com  82 
UG940 (v 2013.1) March 20, 2013 

 Save your design. 4.

You must also ensure that the memory in which you are going to run and store your 
software is within in the cacheable address range that you specified when you assigned 
values to the cache(s) Base address and cache(s) High address.  

This occurs when you enable Instruction Cache and Data Cache, and upon re-configuring the 
MicroBlaze processor. 

To use either MIG DDR or AXI block RAM, those IP must be in the cacheable area; otherwise, 
the MicroBlaze processor cannot read or write to or from them.  

You can also use this map to manually include or exclude IP from the cacheable region or 
otherwise specify their address. 

You can also use this map to manually include or exclude IP from the cacheable region or 
otherwise specify their address. 

Step 5: Creating a Top-Level Verilog Wrapper 
 Go to the Project Manager. 1.

 Under Design Sources, right-click your design and click Create HDL Wrapper (Figure 131). 2.

 

Figure 131: Create HDL Wrapper 
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Step 6: Take the design through implementation 
In the Flow Navigator: 

 Click Run Synthesis. 1.

 Click Run Implementation. 2.

 Click Generate Bitstream  3.

Step 7: Exporting the design to SDK 
Next, open the design and export to SDK. 

 Select File > Export > Export Hardware for SDK. 1.

 In the Export to Hardware dialog box, click to select the Launch SDK check box (Figure 132). 2.

 

Figure 132: Export to Hardware Dialog Box 

 

CAUTION! If you get an error message stating Failed to run “export_hardware” 
for design. Make sure that you open the block diagram by double-clicking the IP integrator 
design from the Sources Pane. 

 Specify the workspace to which you want to export your hardware design.  If you do not 3.
specify the workspace, your project exports to: 
<project_name>.sdk/SDK/SDK_Export/ You can leave this field to its default state. 

 Click OK.  SDK launches in a separate window. 4.

Before using SDK to build and debug the design, it is important to start the hardware server 
(hw_server) application that SDK uses to communicate with the MicroBlaze processor.  

 To start the SDK hardware server, open a cmd prompt and type:  5.
C:\Xilinx\Vivado\2013.1\bin\hw_server 
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You see the following message in the cmd prompt window (Figure 133). 

 

Figure 133: hw_server Application Started 

Step 8: Configuring FreeRTOS 
 In SDK, select Xilinx Tools > Repositories (Figure 134).  1.

 

Figure 134: Xilinx Tools Repositories 
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 Click New next to the local repository box to add a new local repository (Figure 135).  2.

The freeRTOS repository is in the path <design_path> /sysrtos/lib. 

 

Figure 135: SDK Preferences Page 

 Add the path and re-scan the repositories. 3.

 Click Apply and OK. 4.
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 Download the freeRTOS “Hello World” progam ELF file of by typing: 10.
XMD% dow 
project_name.sdk/SDK/SDK_Export/hello_world/Debug/hellow_world.elf 

 Run the program using the run command. 11.
XMD% run 

The output displays in the Terminal tab as shown in (Figure 145):  

 

Figure 145: Terminal Tab 

Conclusion 
In this tutorial, you have:  

• Stitched together a moderately complex design in the Vivado IDE IP integrator tool 

• Taken the design through implementation and bitstream generation 

• Exported the hardware to SDK 

• Created and modified an application code that runs on a Real Time Operating System.  


